Binding and release of drugs into and from thermosensitive poly(N-vinyl caprolactam) nanoparticles.
Three model drug substances, the beta-blocking agents nadolol and propranolol and a choline-esterase inhibitor tacrine, were used in order to determine how different drug molecules affect the behavior of thermally responsive polymer nanoparticles composed of poly(N-vinylcaprolactam) (PVCL). Pure PVCL particles in water exist in a swollen state at room temperature, but the size of the particles decreases discontinuously when the temperature is raised above the volume phase transition temperature. At temperatures above this transition temperature, water is expelled out from the nanoscopic hydrogel particles. Light scattering studies revealed that the more hydrophobic drug substances, propranolol and tacrine, considerably swell the PVCL-microgel. The more hydrophilic drug, nadolol, decreased the transition temperature of PVCL particles, whereas the transition temperature values of pure PVCL particles and that of the added propranolol and tacrine were quite similar. Attenuated drug release results showed that the beta-blocking agents were tightly bound to the microgel, and this was more evident at higher temperatures. On the contrary, the release of tacrine across the cellulose membrane was increased when PVCL particles were present. Thus, both physical and chemical properties of the drugs clearly affected their binding to PVCL particles and the release of drugs was affected by the temperature.